We describe a new species of the genus Cyrtodactylus from Khammouane Province, central Laos based on morphological features and molecular data. Morphologically, Cyrtodactylus bansocensis sp. nov. is differentiated from other congeners by a unique combination of the following characters: medium size, SVL reaching 74.0 mm; dorsal pattern consisting of four light transverse bands between limb insertions; supranasals in contact with each other; dorsal tubercles at midbody in 14-15 irregular rows; lateral folds present without interspersed tubercles; ventral scales between ventrolateral folds 34-35; precloacal and femoral pores in males 34, separated by four poreless scales in the male holotype and in a continuous row in the male paratype; enlarged femoral and precloacal scales present; postcloacal tubercles 5-7 on each side; dorsal tubercles present at tail base; and subcaudal scales transversely enlarged. Molecular analyses revealed the new species to be closely related to Cyrtodactylus rufford, which is also found in Khammouane Province.
Introduction
Recent herpetological fieldwork in Khammouane Province in central Laos has revealed that this karst region represents a hotspot of bent-toed gecko (Cyrtodactylus) diversity. Six species have been described from this province during the past two years-C. darevskii Nazarov, Poyarkov, Orlov, Nguyen, Milto, Martynov, Konstantinov & Chulisov, C. khammouanensis Nazarov, Poyarkov, Orlov, Nguyen, Milto, Martynov, Konstantinov & Chulisov, C. multiporus Nazarov, Poyarkov, Orlov, Nguyen, Milto, Martynov, Konstantinov & Chulisov, C. jaegeri Luu, Calame, Bonkowski, Nguyen & Ziegler, C. soudthichaki Luu, Calame, Nguyen, Bonkowski & Ziegler, and C. rufford Luu, Calame, Nguyen, Le, Bonkowski & Ziegler (Nazarov et al. 2014; Luu et al. 2014; Luu et al. 2015; Luu et al. 2016) . Recent field surveys in the karst forest near Ban Soc Village, Bualapha District, approximately 10 km from the border of Hin Nam No National Protected Area (NPA) led to the discovery of another unnamed Cyrtodactylus population, which differs from its congeners by morphological and molecular characters. Thus, we herein describe the karst-dwelling Cyrtodactylus population from Ban Soc as a new species.
Material and methods
Sampling. Field research was carried out in the forest, near Ban Soc Village, Bualapha District, Khammouane Province, Laos in March 2015. Specimens were euthanized, and fixed in approximately 85% ethanol, then later transferred to 70% ethanol for permanent storage. Tissue samples were preserved separately in 95% ethanol. Specimens were subsequently deposited in the collections of the Vietnam National University of Forestry (VFU), Hanoi, Vietnam; National University of Laos (NUOL) Molecular data and phylogenetic analyses. Molecular analyses using the cytochrome c oxidase subunit 1 (COI) gene has been demonstrated to be useful in characterizing new taxa in the genus Cyrtodactylus when molecular results are combined with morphological comparions (e.g., Nazarov et al. 2014; Nguyen et al. 2014 Luu et al. 2016) . We also analyzed data under a phylogenetic framework to provide objective hypotheses of relationships among closely related taxa. Since the new taxon is morphologically similar to members of the Cyrtodactylus phongnhakebangensis species group (sensu Nazarov et al. 2014 ; see also Luu et al. 2016) , we included species previously assigned to the group, consisting of nine species from Laos and two species from Vietnam (Table 1) . Cyrtodactylus elok Dring, 1979 , was used as outgroup. We used the protocols of Le et al. (2006) for DNA extraction, amplification, and sequencing. A fragment of the COI gene was amplified using the primer pair VF1-d and VR1-d (Ivanova et al. 2006) . After sequences were aligned by Clustal X v2 (Thompson et al. 1997) , data were analyzed using maximum parsimony (MP) and maximum likelihood (ML) as implemented in PAUP*4.0b10 (Swofford 2001) and Bayesian analysis (BA) as implemented in MrBayes v3.2 (Ronquist et al. 2012) . Settings for these analyses followed Le et al. (2006) , except that the number of generations in the Bayesian analysis was increased to 1´10
7 . The optimal model for nucleotide evolution was set to TrN+I+G for ML and combined Bayesian analyses as selected by Modeltest v3.7 (Posada & Crandall 1998) . The cutoff point for the burn-in function was set to 13 in the Bayesian analysis, as -lnL scores reached stationarity after 13,000 generations in both runs. Nodal support was evaluated using Bootstrap replication (BP) as estimated in PAUP and posterior probability (PP) in MrBayes v3.2. Uncorrected pairwise divergences were calculated in PAUP*4.0b10 (Table 2) . Morphological characters. Measurements were taken with a digital calliper to the nearest 0.1 mm. Abbreviations are as follows: snout-vent length (SVL), from tip of snout to anterior margin of cloaca; tail length (TaL), from posterior margin of cloaca to tip of tail; trunk length (TrunkL), from posterior edge of forelimb insertion to anterior edge of hind limb insertion; maximum head height (HH), from occiput to underside of jaws; head length (HL), from tip of snout to the posterior margin of the retroarticular process; maximum head width (HW); greatest diameter of orbit (OD); snout to eye distance (SE), from tip of snout to anterior corner of eye; eye to ear distance (EyeEar), from anterior edge of ear opening to posterior corner of eye; ear length (EarL), maximum diameter of ear; forearm length (ForeaL), from base of palm to elbow; femur length (FemurL); crus length (CrusL), from base of heel to knee. Scale counts were taken as follows: supralabials (SL) and infralabials (IL) counted from the first labial scale to the corner of mouth; nasal scales surrounding nare, from rostral to supralabial (except counting rostral and supralabial), including nasorostral, supranasal, postnasals (N); postrostrals or internasals (IN); postmentals (PM); dorsal tubercle rows (DTR) counted transversely across the center of the dorsum from one ventrolateral fold to the other; granular scales surrounding dorsal tubercles (GST); ventral scales in longitudinal rows at midbody (V) counted transversely across the center of the abdomen from one ventrolateral fold to the other; number of ventral scales along the midbody from mental to anterior edge of cloaca (SLB); number of scale rows around midbody (SR); femoral pores (FP); precloacal pores (PP); postcloacal tubercles (PAT); number of subdigital lamellae on fourth finger (LD4) and number of subdigital lamellae on fourth toe (LT4) counted from the base of the first phalanx to the claw. Bilateral scale counts were given as left/right.
Results
Phylogenetic analyses. The final matrix consisted of 669 aligned characters, of which 237 are parsimony informative. The alignment did not contain any gaps. Maximum Parsimony analysis of the dataset recovered a single most parsimonious tree with 687 steps (CI = 0.54; RI = 0.76). In the ML analysis, the score of the single best tree found was 3738.98 after 4237 arrangements were tried. The topology derived from the Bayesian analysis ( Fig.  1 ) is almost identical to that in Luu et al. (2016) . The new species was weakly recovered in a clade together with C. khammouanensis (Nazarov et al. 2014) and C. rufford (Luu et al. 2016) . The new species is most closely related to C. rufford in terms of genetic distance based on COI gene sequences, and is diverged about 11.2-11.6% from the latter, respectively (Table 2) . Paratype. NUOL R-2015.21, adult male, same collection data as the holotype. Diagnosis. The new species can be distinguished from congeners by the following combination of characters: medium size, SVL reaching 74.0 mm; dorsal pattern with four light transverse bands between limb insertions; supranasals in contact; 14-15 irregular dorsal tubercle rows at midbody; lateral skin fold present without tubercles; 34-35 ventral scale rows between ventrolateral folds; 34 precloacal and femoral pores in a continuous row in the paratype and interrupted by four poreless scales in the holotype, enlarged femoral and precloacal scales present; 5-7 postcloacal tubercles on each side; dorsal tubercles present at base of tail; subcaudal scales transversely enlarged, widely entire under tail surface. Description of the holotype. Adult male, medium size (SVL 71.0 mm); body elongate (TrunkL/SVL 0.42); head distinct from neck, elongate (HL/SVL 0.28), relatively wide (HW/HL 0.64), depressed (HH/HL 0.41); loreal region concave; snout long (SE/HL 0.41), obtuse anteriorly, longer than diameter of orbit (OD/SE 0.64); scales on snout small, round, granular, bigger than those on frontal and parietal regions; eye large (OD/HL 0.26), pupils vertical; supraciliaries with spinuous scales posteriorly; ear oval-shaped, small (EarL/HL 0.11); rostral wider than high with a half median suture, in contact with first supralabial and nostril on each side; supranasals in broad contact; nostril opening oval, bordered by supranasal, rostral, first supralabial, and two enlarged postnasals; mental triangular, wider than long (ML/MW 0.86); two enlarged postmentals; supralabials 8/9; infralabials 8/8. Dorsal scales granular; dorsal tubercles round, conical, present from occipital region to tail base, tubercles in 14 irregular rows at midbody, each surrounded by nine granular scales; lateral folds without tubercles; ventral scales smooth, round, largest posteriorly, in 35 longitudinal scales at midbody; gular region with homogeneous and smooth scales; 170 ventral scales from mental to cloacal slit; precloacal groove absent; enlarged femoral and cloacal scales present; total femoral and precloacal pores 34, on distal thigh, pore-bearing series interrupted by single scales lacking pores (1 + 1 + 29 + 3) (Fig. 4) .
Fore-and hindlimbs moderately slender (ForeL/SVL 0.17, CrusL/SVL 0.20); forelimbs lacking tubercles; dorsal surface of thigh and shank with distinctly developed tubercles, the same size to those on flanks; digits webbed basally; lamellae under fourth finger 16/17; lamellae under fourth toe 18/19.
Tail longer than SVL (TaL 98.5 mm, TaL/SVL 1.39); postcloacal tubercles 6/7; caudal tubercles present at the dorsum of the first segment of tail, extending from body; subcaudal scales transversely enlarged, three to four times as wide as long at base of tail, flat, smooth.
Coloration in life. Head dorsally greyish brown with dark blotches; distinct brown nuchal loop, widened in the nape, with dark edge, U-shaped, stretching from posterior edge of orbit to nape; labials grey. Dorsum with four light transverse bands between limb insertions, edged darker anteriorly, dark spots within two enlarged bands at midbody; tubercles at midbody yellowish brown; dorsal surface of fore and hind limbs with grey reticulated markings; tail greyish brown dorsally with 13 light rings (2-3 times narrower than dark tail bands); ventral surface of head, body and limbs cream; ventral surface of tail grey.
Variation: Light bands at midbody of the paratype (NUOL R-2015.21) are less distinctly defined at the posterior edges. The paratype also has precloacal and femoral pores in a continuous row (versus series interrupted by 4 poreless scales in the holotype). For further morphological characters of the paratype see Table 3 . Comparisons. We compared Cyrtodactylus bansocensis sp. nov. with other species of Cyrtodactylus from Laos and neighbouring countries in the mainland Indochina region (Vietnam, Cambodia, and Thailand) . Comparisons were based on examination of museum specimens (see Appendix) and data from taxonomic publications (Luu et al. 2014; Nazarov et al. 2014; Nguyen et al. 2014; Panitvong et al. 2014; Schneider et al. 2014; Sumontha et al. 2015; Nguyen et al. 2015; Luu et al. 2015; Luu et al. 2016 ) (see Table 4 ). (21), and C. yangbayensis .
The new species has 34 femoral and precloacal pores in males and thus differs from the following species which have higher counts of femoral and precloacal pores: C. darevskii (38-44), C. jaegeri (44), C. jarujini Ulber (52-54), and C. multiporus (58-60).
The new species differs from C. chanhomeae Bauer Cyrtodactylus bansocensis sp. nov. is morphologically similar to C. rufford (Luu et al. 2016) , C. khammouanensis, and C. soudthichaki in the dorsal colour pattern and/or numbers of femoral and precloacal pores. However, the new species can be distinguished from C. rufford by having more ventral scale rows (34-35 versus 27-29), fewer supralabials (8-10 versus 10-12), fewer infralabials (8 versus 9-11), fewer femoral and precloacal pores in males (34 versus 42-43), and more postcloacal tubercles on each side (5-7 versus 4-5); C. khammouanensis by having fewer dorsal tubercle rows (14-15 versus 16-21), having fewer supralabials and infralabials (8-10 versus 11-12; 8 versus 9-10, respectively), fewer femoral and precloacal pores in males (34 versus 40-44), and tail with light rings (versus light bands); and from C. soudthichaki by its larger size (SVL reaching 74.0 mm versus 70.0 mm), having fewer dorsal tubercle rows (14-15 versus 19-20), more femoral and precloacal pores in males (34 versus 29), slightly higher number of ventral scales (34-35 versus 32-33), more subdigital lamellae on fourth toe (18-21 versus 18), more postcloacal tubercles on each side (5-7 versus 4-5), and tail with light rings (versus light bands). For more details see Table 5 . Nazarov et al. 2014; Luu et al. 2015; Luu et al. 2016 and own data).
Distribution. Cyrtodactylus bansocensis sp. nov. is currently known only from the type locality in the karst forest near Ban Soc Village, Bualapha District, Khammouane Province, central Laos (Fig. 5) .
Etymology. We name this species after its type locality, Ban Soc limestone forest to underline the importance of this area (see also Ziegler et al. 2015) for biodiversity and nature conservation. We suggest as common names: Ki Chiem Ban Soc (Laotian), and Ban Soc Bent-toed Gecko (English).
Natural history. The type specimens of the new species were collected between 20:00 and 21:00, on karst outcrops above the entrance of Peopalam cave, at an elevation of 195 m a.s.l. The surrounding habitat was secondary forest dominated by the species of Ebenaceae, Arecaeae, Poaceae, Meliaceae, and Moraceae. The benttoed geckos were actively foraging on surfaces of karst outcrops. They were fast and difficult to approach and catch (Fig. 6 ).
Discussion
Cyrtodactylus bansocensis most closely resembles other karst-dwelling species-C. rufford, C. khammouanensis, and C. soudthichaki. Preliminary comparison between COI sequences of C. soudthichaki and those of other species in the group show that this species is most closely related to C. bansocensis with the genetic distance of approximately 12% separating the two taxa. More detailed analyses of the species group are underway, and the results will be discussed in our upcoming papers. The type locality of the species is about 40 km distant from the type locality of C. rufford in Nang Log Cave (17°30.282'N, 105°23.107'E), Gnommalath District, in approximately 30 km distance from the type locality of C. khammouanensis in Na Phao Village, Bualapha district (17°34'57.1''N, 105°44'37.3''E), and in around 200 km from the type locality of C. soudthichaki in Khun Don region (17°33.731'N, 104°52.360'E), Hinboun District. The type localities of three latter species are separated from the new species by the Xebangfai river (Fig. 5) , which derives from the Truong Son Range on the border between Vietnam and Laos and drains through Khammouane and Savannakhet provinces to the Mekong River. The river and its many tributaries flow through a wide range of ecosystems and geographical features with a total area of about 9,500 km 2 , and form many karst caves in these provinces (Claridge & Tsechalicha 1997; Pollack et al. 2009 ). The limestone karst forest in Khammouane Province harbors a high number of microendemic species and further research in this region may reveal further new bent-toed gecko species. Our recent discovery brings the number of Cyrtodactylus reported from Khammouane Province to nine, and the total number from Laos to 18.
The limestone karst forests surrounding Ban Soc Village, the type locality of C. bansocensis, seem to be an extraordinary area in terms of biodiversity. According to interviews with local people and the staff of the Provincial Natural Resources and Environment Department, the area houses several flagship mammal species for Laos, such as the Laotian Rock Rat Laonastes aenigmamus Jenkins, Kilpatrick, Robinson & Timmins, the Red-shanked Douc Langur Pygathrix nemaeus (Linnaeus), and the Southern White-cheeked Gibbon Nomascus siki Delacour. We also uncovered a so far overlooked population of the Siamese crocodile Crocodylus siamensis (Schneider) near the type locality of the new bent-toed gecko species, which highlights the importance of this region in terms of conservation . In order to protect the biodiversity of this region, the establishment of a provincial protected area should be considered by the provincial authority of Khammouane Province in the near future. 
